Mangrove forests are sites of intense carbon and nutrient cycling, which result in soil carbon sequestration on a global scale. Currently, mangrove forests receive increasing quantities of exogenous nutrients due to coastal development. The present paper quantifies the effects of nutrient loading on microbial growth rates and the mineralisation of soil organic carbon (SOC) in two mangrove soils contrasting in carbon content. An increase in SOC mineralisation rates would lead to the loss of historically sequestered carbon and an enhanced CO 2 release from these mangrove soils.
microbial growth rates and the mineralisation of soil organic carbon (SOC) in two mangrove soils contrasting in carbon content. An increase in SOC mineralisation rates would lead to the loss of historically sequestered carbon and an enhanced CO 2 release from these mangrove soils.
In an incubation experiment we enriched soils from Avicennia and Rhizophora mangrove forests bordering the Red Sea with different combinations of nitrogen, phosphorus and glucose to mimic the effects of wastewater influx. We measured microbial growth rates as well as carbon mineralisation rates in the natural situation and after enrichment. The results show that microbial growth is energy limited in both soils, with nitrogen as a secondary limitation. Nitrogen amendment increased the rate at which labile organic carbon was decomposed, while it decreased SOC mineralisation rates. Such an inhibitory effect on SOC mineralisation was not found for phosphorus enrichment.
Our data confirm the negative effect of nitrogen enrichment on the mineralisation of recalcitrant carbon compounds found in other systems. Based on our results it is not to be expected that nutrient enrichment by itself will cause degradation of historically sequestered soil organic carbon in nitrogen limited mangrove forests.
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48
To our knowledge, the direct effects of nutrient and LOC addition on 49 microbial growth and mineralisation rates in mangrove ecosystems have not 50 been elucidated yet. In our research we assessed the effects on microbial 51 growth and activity by measuring microbial respiration rates in soils from 52 two common mangrove genera Avicennia and Rhizophora after amendments 53 of nutrients and glucose. We expect that nitrogen addition increases mi-54 crobial growth rate and LOC mineralisation in both genera, but that overall 55 microbial activity is lower in the Rhizophora soil due high content of tannins, 56 known to inhibit decomposition (Robertson, 1988 
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This site was protected from high-energy waves by a number of land-tongues.
81
Average tree height in this stand was similar to that of the Avicennia site. In order to determine microbial biomass, 10 g of soil was subjected to a 150 fumigation-extraction procedure according to Vance et al. (1987) . We fol-
151
lowed this procedure at the start and after 56 h of the incubation. In short,
152
the procedure consisted of a 24 h treatment with an ethanol-free chloroform
153
atmosphere followed by extraction with 50 mL of a 0.5 M K 2 SO 4 solution. Rhizophora soil (F=67.0, p<0.001) (Figure 2a ; Property Avicennia Rhizophora Unit
RQ .49 ± .05 .47 ± .04 mol CO 2 mol O 2 −1 BR = basal respiration, C micr = SIR determined microbial biomass, q CO 2 = metabolic quotient, C mic : C org = mass ratio of (SIR determined) microbial biomass C and SOC, q C = relative carbon use, RQ= microbial respiratory quotient. Table 3 ).
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After the exponential growth phase, respiration rates come to a maximum 267 rate R max after which respiration declines again. R max is equivalent to the 
273
In the CP treatment, a second respiration peak occurs consistently in both
274
Rhizophora and Avicennia derived soil, this second peak is small as compared 
280
The microbial respiratory quotient (RQ) over 150 hours was significantly 281 lower for Rhizophora in comparison to Avicennia soil in all treatments (Fig.   282 2b; F=157.1, p<0.001). In the control treatment, RQ over the whole incu- 
NP -216 ± 6 68 ± 17 3 ± 1 89 ± 51 5 ± 16 C .67 ± 2 621 ± 27 24 ± 5 22 ± 4 133 ± 66 6 ± 3 CP .49 ± 5 683 ± 114 37 ± 9 30 ± 7 233 ± 143 7 ± 4 CN .49 ± 3 617 ± 69 109 ± 7 6 ± 1 36 ± 76 34 ± 8 CNP .39 ± 3 508 ± 52 86 ± 12 6 ± 1 −28 ± 69 −3 ± 11 had the highest and the CNP treatment the lowest growth efficiency (Table   328 4).
329
The nitrogen budget in Figure 3b shows changes in dissolved and micro- Avicennia dominated soil where we measured changes in microbial biomass,
404
DOC and CO 2 efflux as well as soil nitrogen pool. Rhizophora derived soil after P addition (Fig. 1 ). This could be caused by Seitzinger, S. P., Mayorga, E., Bouwman, A. F., Kroeze, C., Beusen, A. 
